
While Treasury met the immediate financing needs related to the COVID-19 outbreak 
primarily through increased bill issuance, Treasury has begun shifting financing from bills 
toward longer-dated tenors in order to manage its maturity profile (as announced in the 
May Quarterly Refunding Statement).Please discuss the factors that Treasury should 
consider and potential approaches Treasury should evaluate as it works to manage its 
maturity profile. 

TBAC Charge ςTreasury Financing Post COVID-19
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Å TheCOVID-19 crisisled to a severecontractionin economicactivity and an unprecedentedfiscaland monetary
policy response. Thesuddenshockto growth, large deficits,and interest ratesconstrainedby the ZLBwill likely
causedebt/GDPanddebt-service/GDPto risein the comingyears,posingadebt managementchallenge

ÅWe analyzethe factors that drive debt/GDP,estimating the historical factor distribution, and highlight the
importantcontributionfromdebtmanagement

ÅWe showthat closeproximityto the nominalZLBimprovesthe cost/risktradeoff for fixedrate and inflation linked
issuancecomparedto floatingrate issuance

ÅWe considerthe current low rate environmentandcompareestimatesof term premiumacrossthe curve. Wefind
that term premiafor maturitieslessthanorequalto 10yeararelow comparedto longermaturities

ÅWe discussthe effect of the elevatedsizeof the CŜŘΩǎbalancesheeton debt management. We arguethat the
growth in SOMAholdingsincreases¢ǊŜŀǎǳǊȅΩǎcapacityto useT-Bill issuanceasa shockabsorberin the near term,
but couldposeafuture fundingriskgiventheCŜŘΩǎincrementalrun-off capacity

ÅWe discussthe effectof risingdebt/GDPonTreasuryyieldsandshowthat increaseddeficitsusuallycorrespondto
increasedprivate sector savings. The recent rise in private sector savingsis the largeston record and flows
associatedwith that savingsgrowthshouldcontinueto supportprivatesectordemandfor T-Bills

ÅWe show that over the past 20 years,reductionsin the 10 year yield canbe explainedlargelyby reductionsin
expectedshort ratesandrealrate riskpremiumwhilefundingriskpremiumhasexertedupwardpressure(although
to asmallerextent). Nearthe ZLBwe wouldnot expectfurther reductionsin expectedshort rates,whichmayleave
the longermaturitiesincreasinglysensitiveto supplyeffects

Executive Summary
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Macroeconomic Context
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Macro Outlook Before and After COVID-19
COVID-19caused a historic shock to deficits and growth, and is likely to lead to elevated SOMA holdings and Fed funds 
at ZLB for an extended period
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We expect significant further growth in the SOMA portfolio 

expressed in units of ten year note equivalents (TYE) due to 
deeply negative levels of the inertial Taylor rule

The inertial Taylor rule and the Fed funds shadow rate, an 

adjustment to the Fed funds rate to incorporate the effects of QE, 
donôt converge for several years

We update the CBOôs long-term primary deficit forecast 

published in Jan 2020 for disaster recovery legislation and the 
deterioration in the macroeconomic outlook

We expect GDP returns to Q4 2019 levels at the end of 2021

{ƻǳǊŎŜΥ !ǳǘƘƻǊΩǎ /ŀƭŎǳƭŀǘƛƻƴǎ {ƻǳǊŎŜΥ !ǳǘƘƻǊΩǎ /ŀƭŎǳƭŀǘƛƻƴǎ

{ƻǳǊŎŜΥ ¦{ ¢ǊŜŀǎǳǊȅΣ /.hΣ !ǳǘƘƻǊΩǎ Estimates Source: BEA, CBO, !ǳǘƘƻǊΩǎ /ŀƭŎǳƭŀǘƛƻƴǎ



Debt/GDP Factor Analysis
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Debt/GDP Risk Factors
Deficits, interest rates, GDP growth, debt management, and Fed remittances are important drivers of Debt/GDP

Å If we denotethe nominalGDPdeflatorbyὣ, the ratio of the marketvalueof debt to GDP
by$ÅÂÔ, the returns of Treasurydebt in excessof T-Billsby534ØÓ, and the returns of
the SOMAportfolio in excessof fundingcosts(expressedasa %of the debt) as3/-!ØÓ
then the equation for the evolution of the ratio of debt to GDP can be written1

Å Theequationpredictsthat changesin debt/GDPwill increasewith

Å Shortrates(bill yield)

Å ExcessreturnsonTreasurydebt,whicharedrivenbyriskpremiaandpriceshocks

Å Primary deficits (expressedabove as % of the debt), which are driven by macro
factors(e.g., taxreceipts,automaticstabilizers)anddiscretionaryspending

Å Anddebt/GDPwill decreasewith

Å GDPgrowth

Å Excessreturnson the SOMAportfolio, whicharealsodrivenby riskpremiaandprice
shocks

1 Our analysis closely follows Hall ŀƴŘ {ŀǊƎŜƴǘΣ άLƴǘŜǊŜǎǘ ǊŀǘŜ Ǌƛǎƪ ŀƴŘ ƻǘƘŜǊ ŘŜǘŜǊƳƛƴŀƴǘǎ ƻŦ Ǉƻǎǘ ²²LL ¦Φ{Φ ƎƻǾŜǊƴƳŜƴǘ ŘŜōǘ κ D5t ŘȅƴŀƳƛŎǎέΣ {{wb мстопрм όнлмл)
2 Debt service cost as defined above explains fluctuations in debt/GDP due to consolidated Treasury/Fed asset and liability management decisions. It includes changes in the 

market value of the debt and hence is not equivalent to the interest expense on the debt outstanding reported by Treasury

https://www.treasurydirect.gov/govt/reports/ir/ir_expense.htm


2004-2020 
Statistics

primary 
deficit

UST 
excess

SOMA  
excess

gdp
growth

bill  
yield Total

Annualized
Mean 4.0% 2.0% -0.6% -1.3% 0.6% 4.7%
Annualized
Stdev 3.0% 3.2% 0.8% 2.8% 0.3% 6.1%
Risk 
contribution2 43% 24% -6% 40% -1% 100%

FirstPC 1.4% 0.5% -0.1% 1.3% -0.1%

Debt/GDP Risk Factors: Historical Analysis
Fixed rate issuance increased the level and volatility of the market value of debt-to-GDP over the past decade 

Å Theprimarydeficit hasbeenthe maindriverof
debt/GDPgrowthandthe largestcontributor to
debt/GDPvolatility

Å Excessreturn on Treasurydebt has been the
second largest driver of debt/GDP growth.
Cumulativeexcessreturns on Treasurydebt
reflect the opportunitycostof pastdecisionsto
issuefixedinsteadof floatingratedebt1

Å GDPgrowth and SOMAportfolio remittances
havereducedthe debt/GDPratio by 1.9% per
annumsince2004

Å Q2 2020representsa periodof extremestress,
in which every risk factor, except SOMAxs,
contributedto the25%increaseindebt/GDP

Å Thefirst principalcomponentof the debt/GDP
decompositionexplains71% of total variance
and highlights the relative volatility and
correlation between the risk factors.
Specifically,it shows that the contribution to
debt/GDP from primary deficits and growth
tends to be large and correlated with excess
returns on Treasurysecurities. It is for this
reason that fixed rate issuancehas increased
debt/GDPvolatility

A

A

B
B

C
C

D

D

CBAE

E

1 Here we are ignoring potential supply effects
2Iƻǘ {Ǉƻǘǎϰ ŀƴŘHedges. RobertLitterman. The Journal of Portfolio Management A Tribute 

to Fischer Black 1996, 23 (5) 52-75; DOI: https://jpm.pm-research.com/content/23/5/52

{ƻǳǊŎŜΥ !ǳǘƘƻǊΩǎ /ŀƭŎǳƭŀǘƛƻƴǎ

https://jpm.pm-research.com/content/23/5/52


Proximity to the Zero Lower Bound
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ÅTBACdoesnot drive recommendationsoff onemodel,but insteadtakesinto accounta wide range
of inputson investordemandandmarketpricing

ÅThedebt managementmodeldevelopedbyTBAC1,2,3,4 containsa numberof keycomponentswhich
we brieflyreviewbelow

ÅAsimulationmoduleconsistingof:

- A macroeconomicmodel for the unemploymentgap,corePCEinflation,CPI,the FedFundstarget
rate, the rate of changeof realGDP,the potential rate of changeof real GDP,and the equilibrium
realrateof interest

- Amodelfor the nominalandrealyieldcurveusingexpectedFedpolicyandterm premium

- A model for Treasury term premium including inflation, real rate, liquidity, and funding
components

- A modelof the evolutionof the SOMAportfolio includingAgencyMBSprices,prepayments,Fed
remittancesto Treasury,assumptionsaboutSOMAreinvestmentandQE

ÅAfiscalmodulefor the primarybudgetdeficit

ÅAdebtdynamicsmodulethat projectscurrentandfuturedebt issuance

ÅAn optimizationmodule that identifies low cost strategiesgivenrisk appetite and constraintsand
can generateboth static solutionswhere issuancefractions never changeand dynamicsolutions
whereissuancedependsonmacrovariables

Review of TBAC Model Components
The TBAC model allows for simulation and optimization of Treasury debt issuance 

9
1Belton et al, 2TBAC TIPS Charge, 3TBAC FRN Charge, 4TBAC SOMA Charge

https://www.brookings.edu/research/optimizing-the-maturity-structure-of-u-s-treasury-debt/
https://home.treasury.gov/system/files/276/CombinedChargesforArchives4thqtr2018.pdf
https://www.treasury.gov/resource-center/data-chart-center/quarterly-refunding/Documents/q22019CombinedChargesforArchives.pdf
https://home.treasury.gov/system/files/276/q12020_CombinedChargesforArchives.pdf
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Insights from Past Debt Optimization Research
The optimal maturity structure of debt is sensitive to the choice of risk metrics and to estimates of expected cost

Å Previous work1,2 on debt optimization highlights that the optimal maturity structure of debt depends on both the degree of risk aversion (RA) of 
the debt manager and whether risk is better measured by the volatility of debt service/GDP, the volatility of total deficits/GDP, or the volatility of 
debt/GDP
ÅWhen risk is measured by the volatility of debt service costs (left plot), increased allocation to floating rate debt at the expense of 2-, 3-

and 5-year fixed rate notes is not especially attractive as it generates only modest cost savings with significant increases in risk

ÅWhen risk is measured by the volatility of deficits (middle plot), a heavier allocation to floating rate debt is appropriate as the strategy 
benefits from the correlation between rates and the primary deficit

ÅWhen risk is measured by the volatility of debt/GDP (right plot), floating rate debt is the dominant strategy because it benefits from low 
cost and low risk due to the correlation between rates, the primary deficit, and growth. 

Å The debt/GDP dynamics equation3 helps to build intuition for the plots below. Since bill yields are negatively correlated with primary 
deficits and positively correlated with GDP growth, floating rate debt reduces debt/GDP risk. Conversely, since excess returns on fixed 
rate debt are positively correlated with primary deficits and negatively correlated with GDP growth, fixed rate debt increases debt/GDP 
risk

Å The optimal debt structure also depends critically on estimates of term premium and its decomposition into liquidity, funding, inflation, and real 
rate risk premia. The results below assume an upward sloping term structure of term premia

10
1 Belton et al2 Counterfactual debt management experiments in the plots on this page ignore potential supply effects. 3 Repeated above without the complication of the SOMA portfolio

baselinebaseline
baseline

https://www.brookings.edu/research/optimizing-the-maturity-structure-of-u-s-treasury-debt/


Static Optimization Results Before and After Covid-19
Increased debt, deficits, and proximity to the ZLB dominate the effect of low interest rates on the cost/risk tradeoff

Å Efficient frontierscomefrom minimizingthe objective:
ὧέίὸὙὃ ὶὭίὯ

for different levelsof riskaversion(RA)

ÅCost and risk are evaluatedat the simulation horizon (20 years
forward)

ÅRiskis definedto be thevolatility acrossall simulatedpathsof
Å debt service/ GDP(top left)
Å total deficit / GDP(bottom left)
Å debt / GDP(bottom right)

Å In all cases,the post Covid-19 cost/risk tradeoff is lessattractive
due to increaseddebt, deficits,andproximity to the ZLB,i.e., the
post Covid-19 frontiers are up and to the right of the pre Covid-19
frontiers

Å If we removetheZLB,thefrontier shiftsdown andto the left
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{ƻǳǊŎŜΥ !ǳǘƘƻǊΩǎ /ŀƭŎǳƭŀǘƛƻƴǎ

{ƻǳǊŎŜΥ !ǳǘƘƻǊΩǎ /ŀƭŎǳƭŀǘƛƻƴǎ
{ƻǳǊŎŜΥ !ǳǘƘƻǊΩǎ /ŀƭŎǳƭŀǘƛƻƴǎ



Static Optimization Results Before and After Covid-19
Close proximity to the ZLB favors longer maturity and TIPS issuance under debt and deficit risk metrics 
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After the COVID-19 data update the model shifts out of bills into 
TIPS for low RA and out of 2y-5y into 7y-10y for moderate RA. 
The move out of bil ls into TIPS makes sense given how far TIPS 
are from the principal floor 

For RA 1.5 the model shifts into the 7y-30y sector, for low RA the 
model shifts into 7y-10y year and TIPS
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For deficit/GDP volatility the pre COVID-19 optimal issuance was 
heavy in the belly for moderate RA and heavy on bills for low RA

For debt service/GDP volatility the pre COVID-19 optimal issuance 
was heavy in the belly for risk aversion (RA) less than 1.5 and heavy 
on long issuance for RA greater than 1.5
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Å We introduce a new macroeconomicvariable to the optimal response
function to capturethe effectof expectedtimespentat the ZLB. It is defined
as

¢ŀȅƭƻǊDŀǇόǘύҐCŜŘCǳƴŘwŀǘŜὸ LƴŜǊǘƛŀƭ¢ŀȅƭƻǊwǳƭŜὸ

Å We optimized issuancestrategies,allowingissuanceweights to dependon
TP10andthe TaylorGap. Dynamicoptimizationallowsthe efficient frontier to
shiftdownandto theleft.

Å At the ZLB,the Taylor Gapcausesthe model to rotate out of bills and into
intermediatesandTIPSfor lowerlevelsof riskaversion

Å For higher levels of risk aversion, the model rotates out of bills into
intermediates,

Å HighTP10pullsissuancefromlongermaturitiesinto Bills
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Dynamic Optimization Results 
Low term premium and proximity to the ZLB favors intermediate and TIPS issuance in the dynamic setting as 
well
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